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Abstract 
 
In the framework of Europe 2020 strategy for smart, sustainable and inclusive growth and of recent growth related theories we 
analyse the extent to which second-tier cities as growth poles contribute to the growth of the country with focus on EU member 
states. We conduct an analysis of the development of second-tier cities from the countries with similar level of development as 
Romania, with focus especially on employment related issues. The selection of growth poles will be done using clustering of EU 
member states for year 2010 based on the headline indicators from the Europe 2020 strategy (employment, research and 
development, climate change and energy sustainability, education, poverty and social exclusion) and resource productivity as 
lead indicator for resource efficiency, so as to highlight the different levels of development among EU countries. In order to 
ensure higher level of accuracy in clustering, from economic perspective we also include other indicators, such as GDP per capita 
and the index of economic freedom. 
© 2014 The Authors. Published by Elsevier B.V. 
Selection and/ peer-review under responsibility of Academic World Research and Education Center. 
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1. Introduction 
The Europe 2020 strategy, which is an economic ten-year strategy adopted by the European Council in 2010, 
“emphasises smart, sustainable and inclusive growth as a way to overcome the structural weaknesses in Europe's 
economy, improve its competitiveness and productivity and underpin a sustainable social market economy”.. The 
advantage of this policy document resides in the fact that it has well-established indicators that enable measuring 
achievement, and thereby the possible success of the respective European policies. As more than two thirds of the 
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population from Europe lives in urban areas, urban economic social and environmental development becomes key 
for EU regional policies, requiring an integrated approach which to ensure that urban areas perform well in these 
areas, and thus contribute also to achieving the targets set in Europe 2020 strategy 
(http://ec.europa.eu/regional_policy/activity/urban/index_en.cfm#1). This urban dimension was also highlighted in 
the current EU regional policies.  
Within the framework of the Europe 2020 strategy and of the urban development dimension of the EU regional 
policies, we are interested in assessing the extent to which second-tier cities, as growth poles, contribute to 
economic growth, with focus on EU member states, from the perspective of employment-related issues. Thus, we 
are interested to assess the performance of growth poles from Romania and countries with similar levels of 
development, in terms of employment-related issues, compared to the capital cities, to the national and to the EU 27 
average values of the respective indicators.  
Artelaris, Arvanitidis and Petrakos (2006) point out in the study “Theoretical and methodological study on 
dynamic growth regions and factors explaining their growth performance” that growth theories have been 
approached from several perspectives over time in economic literature, each placing accent on different key 
determinant of economic growth, with no generally accepted and unified theory emerging. Of these, two main 
theoretical approaches arose: the neoclassical theories developed around Solow’s growth model and the endogenous 
growth theories developed by Romer and Lucas, with each of these taking into consideration different factors with 
influence on economic growth. Thus, the neoclassical theory supported by Solow (1956) (Romer, 1986) takes into 
account capital and labor, with technological progress considered as exogenous factor, and highlights the importance 
investment rates have in generating growth. In the case of the endogenous theories, as the one developed by Romer 
(1986). Solow & Robert1956), knowledge, including technological progress, is targeted as endogenous factor; these 
theories address knowledge spillovers and innovation which bring about self-supported economic growth, and show 
that human capital and innovation are among the main determinants of economic growth.  
Other theories related to the economic growth bring into discussions the spatial aspect. Thus, the cumulative 
causation theory developed by Myrdal argues in that the explanation behind the different performances of various 
economies lies in the fact that the growth is generated incrementally and self-sustainably by the initial conditions of 
a place. Moreover, Krugman’s New economic geography theories places the focus on centre-periphery models, on 
agglomeration, location of economic activities and specialization. The territorial dimension brought into discussion 
within these theories bring into the light concepts such as growth poles, agglomeration economies, competitive 
advantage, learning regions.  
The Europe 2020 strategy seems to rely on endogenous theories, and for the purpose of our analysis, we choose 
to take into account also a spatial dimension relying on new economic geography theories, thus focusing on growth 
poles.  
 
2. Methodology and data  
Given our interest to assess the extent to which second-tier cities, as growth poles, contribute to economic 
growth, with focus on EU member states and to analyse the development of second-tier cities with similar level of 
development as Romania, we first grouped the EU member states into clusters, in order to determine which 
countries have similar levels of development with Romania, then conducted the analysis on the growth poles from 
the respective countries.  
In order to determine the different levels of development among EU 27 member states we considered the Europe 
2020 headline indicators: employment rate (population aged 20 to 64), gross domestic expenditure on R&D 
(percentage of GDP), tertiary education attainment and training (percentage of population aged 30 to 34), early 
leavers from education and training (percentage of population aged 18 to 24), primary energy consumption (1000 
tones of oil equivalent - kTOE), greenhouse gas emissions (base year 1990), share of renewable energy in gross final 
energy consumption and people at risk of poverty or social exclusion (percentage). In addition, we included resource 
productivity index, as this is the lead indicator for Europe 2020, and other indicators: the GDP per capita and the 
overall index of economic freedom, as it provides an insight to the general social and economic environment of a 
country according to four dimensions: rule of law, limited government, regulatory efficiency and open 
market.(http://www.heritage.org/index/). 
922   Ramona Camelia Bere et al. /  Procedia Economics and Finance  23 ( 2015 )  920 – 925 
 The index of economic freedom is measured on a scale from 0 to 100, a higher score representing a greater 
economic freedom. The data have been collected for EU 27 member states from Eurostat (Europa, 2014) except for 
the index of economic freedom for which the source has been the Heritage Foundation 
(http://www.heritage.org/index/). 
We conducted cluster analysis to identify the EU member states which have similar economic development, in 
particular the cluster Romania belongs to. For this purpose, we used two steps in the clustering. Thus, firstly, we 
conducted hierarchical cluster analysis to determine number of clusters within the EU 27 member states. We used 
Ward’s method (http://blogs.unimelb.edu.au/aurinands/files/2012/11/Using-Wards-Hierarchical-Clustering-
Algorithm-to-Identify-Employment-Clusters-in-the-Northwest-Corridor-of-metropolitan-Melbourne.pdf; Murtagh, 
Legendre, 2011), to identify the number of clusters, as it minimizes the within-cluster sum of square to merge 
groups, and we choose the squared Euclidian distance metric. Moreover, all data have been standardized before 
performing the data analysis. Secondly, we performed K-Means cluster analysis taking into account the number of 
groups identified with the previous analysis, in order to identify the cluster membership and to perform ANOVA 
analysis. The ANOVA was conducted to test whether there are statistically significant between clusters for each of 
the variables included. 
For the growth poles, we focused the analysis on descriptive statistics, as this article aims to provide a 
radiography of the growth poles, with focus especially on employment related issues. However, for a more 
comprehensive understanding of the contribution of growth poles to the overall development of country, 
demographic data have been analyzed in conjunction with the labor market indicators. The list of variables included 
in the analysis for describing the growth poles refer to labor market indicators, namely employment rates 
(population aged 20 to 64), unemployment rates (population aged 20 to 64), economically active population aged 20 
to 64 at 1 000 inhabitants, demographic indicators as natural change of population at 1000 inhabitants and net 
migration at 1000 inhabitant and also includes the GDP per capita at current market prices (Euro). 
In the absence of generally accepted criteria for determining growth poles ESPON (2012) taking into account the 
elements related to agglomeration from the new geography theories, e.g. number of population, that confirm the 
growth poles, the selection of growth poles was done taking into consideration the metro-regions defined by 
Eurostat as cities with more than 250.000 inhabitants 
(http://epp.eurostat.ec.europa.eu/portal/page/portal/region_cities/metropolitan_regions).Of these, we took into 
account the fact that the capital cities were also included in the metro-regions, and could therefore assess the 
different levels of development of the various metro-regions, acting as growth poles, compared to the capital cities 
(where such growth poles exist outside the capital city). Similar analyses on growth poles were conducted within an 
ESPON-funded applied research project ESPON (2012). 
The data on which the analysis was conducted was for year 2010, as this was the most recent year available on 
Eurostat both for countries and for metro-regions. Moreover, we considered this year to be relevant, as this is the 
year in which the Europe 2020 strategy was adopted, with taking into consideration the effects of the economic 
crisis. 
 
4. Status of Europe 2020 headline indicators in EU- 27 member states 
Based on the variables we used and the methodology considered for the hierarchical cluster analysis, we 
identified 4 clusters among the EU-27 member states: Central and Eastern European countries (CEE countries), 
South Eastern European countries (Malta, Portugal, Slovenia, Greece, Cyprus, Spain, Italy), Western European 
countries(France, Germany, Belgium, United Kingdom, Finland, Austria, Netherlands, Sweden, Ireland, Denmark), 
and Luxembourg. The group to which Romania belongs to represents the eastern border of the European Union and 
comprises 8 other member states which are all former communist countries: Estonia, Lithuania, Poland, Latvia, 
Bulgaria, Romania, Hungary, Slovakia and Czech Republic.  
As shown in Table 1, except for two indicators monitoring climate change/energy, all other economic indicators 
have in average a lower level compared to the other areas. The disparity of the average GDP per capita among the 4 
clusters underlines the differences which persist between Central and Eastern Europe and the rest of Europe, 
possibly due mainly due to historical background. Moreover, the CEE countries have a lot to recover so as to 
generate on short and medium term a shift in the structure of clusters at EU level considering the framework of 
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Europe 2020 strategy. When testing with ANOVA whether the values of the indicators differ significantly between 
clusters, we found that apart from primary energy consumption, share of renewable energy in gross final energy and 
resource productivity index all other indicators differ significantly at a significance level of 0.05. 
 
 
     Table 1. EU-27 member states clusters 
 
  
CEE countries South Eastern European countries 
Western European 
countries Luxembourg 
EU 
27 
ANO-
VA 
p_value 
Mean Std. Dev. Mean 
Std. 
Dev. Mean 
Std. 
Dev. Mean 
Std.
Dev  
 
Employment rate 64.9 2.68 66.21 5.69 72.85 4.34 70.70 . 68.50 0.003 
R&D expenditure 0.89 0.41 1.25 0.60 2.56 0.74 1.51 . 2.01 0.000 
Tertiary education 
attainment and training 29.43 8.92 30.56 9.90 40.79 8.00 46.10 . 33.50 
0.026 
Early leavers from 
education and training  10.07 4.73 19.03 9.07 10.89 2.32 7.10 . 14.00 
0.015 
Primary energy 
consumption 27.44 28.75 49.80 66.18 104.53 109.07 4.60 . : 
0.172 
Greenhouse gas 
emissions 59.32 14.71 122.69 20.73 95.66 12.21 101.88 . 85.72 
0.000 
Share of renewable 
energy in gross final 
energy consumption 
16.76 8.70 11.99 7.98 17.40 15.15 2.90 . : 
0.540 
People at risk of poverty 
or social exclusion 30.80 11.08 24.04 3.26 19.21 3.83 17.10 . 23.70 
0.13 
Resource productivity 
Index 118.57 27.61 121.56 24.35 129.27 22.69 135.98 . 122.89 
0.761 
GDP per Capita 7377.8 2432.5 17642.9 3552.4 31930.0 3175.3 64500.0 .   0.000 
 
The index of economic freedom is variable within each cluster, except for Luxembourg. As shown in Table 2, 
the South Eastern Europe countries in general have lower economic freedom in 2010. This situation derives, as the 
index reflects the economic crisis and the impact on the EU economies, especially on the South Eastern Europe 
countries, and the austerity measures taken by EU countries.  
 
Table 2. Index of economic freedom 
 
  Median Minimum Maximum Range 
Central and Eastern European countries 66.2 62.3 74.7 12.4 
South Eastern European countries 64.7 62.7 70.9 8.2 
Western Europe countries 73.1 64.2 81.3 17.1 
Luxembourg   75.4 75.4 
 
5. Growth Poles 
 
In the cluster defining the CEE countries 48 growth poles have been identified, including the capital city. 
Considering GDP per capita, Figure 1 shows that the capital city has an important contribution to the economic 
development and growth of a country, in the case of Slovakia above the EU27 average GDP per capita. Apart from 
growth poles from Hungary, some from Poland and one from Romania, we notice that the growth poles at country 
level generate a greater GDP per capita than the overall national level, which highlights that the second-tier cities as 
growth poles actually contribute to increasing the GDP per capita at national levels. Pearson correlation between the 
GDP per capita and the employment rate (r=0.537, p=0.000), economically active population (r=0.547, p=0.000), 
natural change at 1000 inhabitants (r=0.460, p=0.002) are positive correlated at a significance level of 0.01. 
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Moreover, except the unemployment rate, the indicator is positive correlated at 0.05 significance level with 
population density (r=0.321, p=0.34) and net migration (r=0.369, p=0.014). 
 
 
Figure 1. GDP at current market prices (Euro per inhabitant), Data source: Eurostat, similar visual representation to those provided in ESPON 
applied research ESPON (2012) 
 
Also, for the employment rates of people aged 20 to 64 years old we notice (Figure 2) that the capital cities 
assimilate more labor force than other growth poles / metro-regions from second tier and as well as compared to the 
national level or EU 27 average.  
 
 
Figure 2. Employment rates by age (%) from 20 to 64 years, Data source: Eurostat 
 
A distinctively evolution can be noticed for the growth poles in Romania. Two growth poles record a higher of 
equal employment rate compared to the capital city, the national average and also the EU 27 average. Craiova stands 
out with a very high employment rate even greater than the level of the indicator registered for the other capital 
cities in the CEE cluster. Craiova represents one of the cities for automobile production in Romania and has the 
capacity to engage labor force in the automobile production. 
Demographic indicators have a great impact on the economic development of a country and on the structure of 
the economically active population and thereby on employment. Figure 3 shows that the overall the growth poles 
have the capacity to attract population, reconfirming the agglomeration from the new geography theories as element 
that highlights existing growth poles. The analysis revealed a positive correlation between net migration increases 
and economically active population (r=0.355, p=0.018) and a stronger, but negative, interrelationship between the 
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indicator and unemployment rate (r=-0.543, p=0.000). Considering the negative correlation between net migration 
and unemployment rate, we conclude that if net migration increases it means that the growth poles have the capacity 
to generate workplaces. 
 
 
Figure 3. Net migration per 1000 inhabitants, Source: Eurostat  Figure 4. Natural change per 1000 inhabitants, Source: Eurostat 
 
Moreover, in Figure 4 we notice that most of the growth poles generate positive natural change, due to higher 
income of the population. On long term this trend may have a positive effect on territorial convergence and on the 
labor market within the growth poles. 
 
5. Conclusions 
 
In general second-tier cities as growth poles actually contribute to increasing the GDP per capita at national levels 
and to ensuring increased levels of employment, as shown in the previous analysis. The further development of 
these growth poles, of the second-tier cities will contribute to developing smarter, knowledge-based, greener 
economy, growing fast and sustainably, creating high levels of employment and social progress. This in time will 
contribute to balancing development of regions and possibly to enabling the EU countries in reaching the target 
indicators assumed within the EU 2020 strategy.  
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